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(57) ABSTRACT

A ladle shroud for casting liquid metal contains a canal along
which the metal can pass, extending essentially along an axis,
and a metallic jacket positioned at an end portion of the
shroud that corresponds to an end of the canal, characterized
in thatthe jacket comprises at least a belt of a thickness greater
than or equal to 10 mm, preferably of 14 mm, and in that the
shroud comprises means of attachment to driving means, the
attachment means being formed on the jacket, notably on the
belt thereof.
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LADLE SHROUD FOR LIQUID METAL
CASTING INSTALLATION

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a casting installation for
liquid metal and notably to a ladle shroud that can be intro-
duced into such an installation.

(2) Description of the Related Art

A ladle shroud is a tube comprising a canal extending
essentially along an axis; the canal allowing the liquid metal
from a metallurgical container, such as a ladle, to pass to a
tundish. Such a tube is introduced into the installation in such
a way that the axis of the canal is vertical and that the upper
end thereof is in contact with an upstream element of the
installation, while the lower end thereof is immersed in the
tundish.

A ladle shroud comprising, at an end portion of the shroud
corresponding to an upper end portion of the canal, a metallic
jacket framing a tube body is known from the prior art and this
metallic jacket is of a thickness less than or equal to 5 milli-
meters. Such a jacket, because of its small size, serves only to
reduce the inevitable dimensional tolerances that arise when
manufacturing the shroud made of refractory material. In
particular, such a jacket is entirely incompatible with the
stress loadings (temperature, pressure) associated with the
use of the shroud and, therefore, it is impossible to conceive
of'using this jacket to hold or position the ladle shroud. These
problems are further exacerbated if there is a desire to use
such shrouds in a device for introducing ladle shrouds by
sliding because in such a case the loadings (tensile stress
loadings for example) are even more localized than they are in
a conventional push-fit device.

Before introducing the shroud into the installation, the end
portion of the shroud may be fitted into a removable stiffening
frame (see, for example, WO-A1-2004/052576). This frame
is then placed on a support and the shroud and frame assembly
is introduced into the casting installation so that the end
portion of the shroud is in contact with the upstream element
of the casting installation.

The fitting of such a frame is a fairly length and relatively
complex operation for the operator to perform. Such a frame
is also extremely expensive. There is therefore a need to
simplify the operations in the casting installation, notably in
order to reduce the costs associated with casting.

BRIEF SUMMARY OF THE INVENTION

To this end, one subject of the invention is a ladle shroud for
casting liquid metal, comprising a canal along which the
metal can pass, extending essentially along an axis, and a
metallic jacket positioned at an end portion of the shroud that
corresponds to an end of the canal, the jacket comprising at
least one part of a thickness greater than or equal to 10 mm,
preferably of 14 mm, the shroud also comprising means of
attachment to tube drive means, the attachment means being
formed on the jacket, notably on the thick part thereof.

Thus, because of the thickness of its jacket, the shroud
according to the invention is more robust than a shroud of the
prior art and is better able to withstand the loadings, particu-
larly the tensile stress loadings, that it is likely to experience
in the end portion that forms the upper end of the shroud when
this shroud is introduced into the installation. Because the
shroud further comprises means of attachment to tube driving
means, these means consisting for example of a support
allowing the shroud to be moved and held in the casting
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2

installation, and because its mechanical properties are suffi-
cient, it is possible to dispense with the presence of a frame.

That makes it possible to simplify the process of introduc-
ing the shroud into the installation because the step of fitting
the shroud into the frame, which requires that the shroud be
manipulated by the operator, is omitted. The fitting of the
shroud in the installation is therefore quicker and less expen-
sive.

Further, when the shroud has already been used and is
scrapped, a step of separating the frame and the shroud is no
longer needed. This operation is in fact often made very
difficult by the droplets of set steel which have been splashed
during the casting operations. These set steel droplets weld
together the constituent parts of the frame of the prior art.

In addition, because the frame has been omitted, the shroud
introduced into the installation is not as heavy as the casting
element of the prior art which comprises both the shroud and
the frame. It is therefore also possible to simplify the toolings
that holds the ladle shroud in the casting installation and that
moves the shroud. The costs relating to casting are thereby
further reduced.

Finally, the thickness of the belt means that notches can be
formed therein and these notches, collaborating with a ladle
shroud holding and/or positioning device, will serve to hold,
support or introduce the ladle shroud in the casting position
without the risk of the metallic jacket becoming broken or
deformed during the course of use.

The invention also comprises one or more of the features
from the following list:

in the end portion, the shroud comprises at least a cross

section normal to the axis of the canal which has a
distinct shape and/or differs in size from a cross section
of another portion of the shroud, the cross section in the
end portion being in particular rectangular, preferably
square. Thus, the cross section of the end portion is
modified in relation to the cross section of the remainder
of the shroud, which is generally circular, so as to be
fitted to existing casting installations and supports that
accept a shroud fitted with a frame. Further, because the
end portion has a square cross section, it becomes easier
for the latter to be positioned in the installation and/or on
the support,

the metallic jacket is produced as a single piece. This then

avoids the need for a connecting operation, notably one
using welding, to connect the various parts of the jacket,
as is performed in the prior art. This too then simplifies
the method of manufacture of the shroud. Further, with a
jacket made as a single piece, the robustness of the
shrouds improves and this means that the thickness of
the jacket and the weight of the shroud can further be
reduced slightly,

the tube comprises a tube body made of a first material, a

second material being overmoulded onto the body in the
end portion of the shroud, particularly between the body
and the jacket. Thus, such a shroud is manufactured
using a simple manufacturing method. Indeed it is more
advantageous to manufacture the tube body for example
by moulding, pressing or by extrusion than for the mate-
rial to be overmoulded onto it than it is to manufacture as
a single operation a shroud that comprises two different
cross sections. Using this technique, the shroud of rela-
tively complex form is manufactured in a simple and
inexpensive way,

the thick part of the jacket extends over at least one circum-

ference of the shroud. That makes is possible to improve
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the robustness of the tube whatever the orientation in
which it is positioned in the support and/or in the casting
installation;

the shroud ends in the end portion in a planar surface. That

being the case, the shroud is introduced into the casting
installation by sliding, that is to say that the planar sur-
face of the shroud is in contact with the directly upstream
element of the installation and, during the course of
casting, slides with respect to this element. That being
the case, the stress loadings that the shroud experiences
at the surface are relatively high tensile stress loadings
that carry the risk of damaging the shroud. However, the
thickness of the jacket is enough to ensure that the tube
is sufficiently robust, even when the shroud is introduced
into the installation by sliding.

Advantageously, the notches act as means for controlling
the angular orientation of the shroud about its axis with
respect to the upstream element, these means being able to
give the shroud at least three distinct orientations. Thus, the
casting element, notably the tube, can be introduced under the
ladle in one or more predetermined orientations. As a result,
each time the shroud is reused, the angular orientation in
which it will be placed relative to the upstream element of the
installation can be controlled, possibly as a function of the
angular orientations in which it was positioned during previ-
ous uses.

It therefore becomes possible to obtain better distribution
of internal tube wear. Specifically, the stream leaving a steel
casting ladle is slightly oriented, especially when, between
the ladle and the ladle shroud, there is a valve known as a
“slide valve” that comprises an opening that can be partially
closed off during casting. When this opening is in the partially
closed off position, the stream of liquid metal follows a sinu-
soidal movement: it is directed more particularly towards a
given portion of an internal wall of the shroud, of which it is
s0 to speak reflected to be directed to an opposite portion of
the wall, etc. Now, the portions of the internal wall of the ladle
shroud to which the stream is directed wear more rapidly than
the rest of this wall, because of the high temperature to which
the liquid metal is raised. Thus, by distributing the wall por-
tions most likely to become worn according to use, the inter-
nal wear of the wall of the tube is made uniform and the tube
does not have to be scrapped because just one portion of the
internal wall is very much more worn by comparison with the
others (such a configuration being possible when the orien-
tation of the tube is a random one). The life of the shroud is
therefore lengthened.

Further, thanks to the orientation control means, it is easy
to orient the stream of liquid metal because the position in
which the shroud will be placed in the installation is exactly
known. It will therefore be possible for example for the
shroud to be equipped with apertures so that the stream flows
in one or more favoured direction in the tundish. That makes
it possible to improve the casting efficiency.

Another subject of the invention is a method of manufac-
turing a ladle shroud according to the invention comprising a
body made of a first material and a second material overmoul-
ded onto the body, in which:

the tube body is made of the first material,

the metallic jacket is slipped over the tube body so that this

jacket is positioned at the end portion of the shroud,
the second material is overmoulded between the jacket and
the tube body.

The method makes it possible to manufacture the shroud
according to the invention in a simple and inexpensive way.

BRIEF DESCRIPTION OF THE DRAWING

The invention will be better understood from reading the
description which will follow, given solely by way of example
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and made with reference to the single FIGURE which is a
perspective view of an end portion of a ladle shroud according
to one particular embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

The FIGURE depicts a ladle shroud 10 for a liquid metal,
notably liquid steel, casting installation. The shroud 10 com-
prises a canal 11 along which the metal can pass, extending
essentially along an axis, the axis being vertical when the
shroud is in the position of use. The FIGURE notably depicts
an upper end of the shroud when this shroud is in its position
of use, that is to say an end able to be in contact with an
upstream element of the casting installation.

The shroud comprises a tube body 12 made of a refractive
material and, at its end, a head 14 of square cross section with
a shape distinct from a cross section of the tube body 12,
which is of circular cross section. The cross section is defined
as being normal to the axis of the canal 11.

Further, the square cross section of the head 14 is larger in
size than the circular cross section of the tube body 12 and, as
a result, between the head 14 and the body 12 of the shroud,
the ladle shroud 10 comprises a return surface 15 that is
essentially horizontal and faces towards the lower end of the
shroud when the shroud is in its position of use. Thus, the head
of the shroud differs in shape and size from the rest of the
shroud. It is able to reproduce the dimensions of a casting
element of the prior art comprising a frame and can therefore
be fitted to existing casting installations or existing tube han-
dling devices.

Atits end, the head 14 of the shroud ends in a planar contact
surface 16. This surface 16 is notably capable of coming into
contact with an upstream element of the installation and is
loaded in tension, because it slides against the upstream ele-
ment.

Further, as may be seen in the FIGURE, a jacket 17 made
as a single piece is arranged around an end portion of the tube
body 12. This jacket 17 is made of a metallic material, notably
of'steel, and covers the entire head 14 and an upper part of the
tubular part of the shroud 10.

The jacket 17 comprises an annular portion forming a belt
18 of a thickness greater than the rest of the jacket. The
thickness of the belt 18 is greater than 10 millimeters, pref-
erably than 14 millimeters, whereas the rest of the jacket is of
a thickness of between 2 and 7 millimeters, preferably
between 4 and 6 millimeters. The belt 18 of the metallic jacket
is formed in the portion in which this jacket covers the head
14.

Further, the jacket 17 comprises means 20 of attachment,
for example four notches, formed in the belt 18 of the jacket,
notably in the lower part of this belt. The four notches are
identical. They allow the shroud to be attached to tube driving
means, these driving means notably consisting of a tube
manipulator arm or an H-shaped support that holds the shroud
in the installation. Each notch is situated on a distinct side of
the head 14, in the middle of this side.

The notches are delimited by abutment surfaces capable of
collaborating with complementary abutment surfaces of pins
of the tube support. In particular, two notches, situated on
opposite sides of the head 14, collaborate with two pins of the
support. Because the shroud comprises four notches, it can be
given several angular orientations about the axis of the canal
relative to the support and, as a result, relative to the upstream
element of the installation. Specifically, because the notches
are identical and uniformly distributed on the head, the
shroud can be fitted on the support in four distinct orienta-
tions.
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The metallic jacket 17 further comprises, in the portion
covering the tubular part of the shroud, four identical fins 22
extending essentially along the axis of the canal and of trian-
gular cross section. Each fin 22 is situated under one of the
notches and the fins are therefore spaced 90° apart. The fins 22
allow the shroud to be positioned in a desired orientation in a
handling device which moves the tube 10 as far as the support.

The fins 22 are notably intended to collaborate with the
notches of complementary shape belonging to the handling
device and form tube guide means. Because the shroud com-
prises four fins 22, it can be placed in the handling device in
several orientations about the axis of the canal with respect to
this device, so as to fit the shroud on the support in different
orientations.

The shroud as described hereinabove makes it possible to
dispense with the presence of a frame around it, and this
makes it easier for the shroud to be fitted into the casting
installation while at the same time offering a shroud the
rigidity of which is sufficient to withstand the conditions to
which it is subjected.

The method of manufacturing the shroud will now be
described.

First of all, the tube body 12 is manufactured by extrusion,
moulding or pressing. Next, once this shroud has been
formed, the metallic jacket 17 is slipped over the end portion
of the body 12. At this moment, at the end portion of the
shroud, there is a space between the tube body 12 and the
jacket 17.

A second material is then over-moulded between the tube
body 12 and the jacket 17, this material filling the space
between the tube body 12 and the jacket 17.

The benefit of such a manufacturing method is that a
shroud with a square head or head of some other shape, which
can be fitted to existing installations, can be manufactured
while still using a fairly simple method of manufacture.

It will be noted that the invention is not restricted to the
embodiment set out hereinabove.

For example, the tube body and the jacket may be made of
materials other than those described. The head of the shroud
may also have a cross section other than the one described.

Likewise, the means 20 of attachment to the drive means or
the tube guide means may be shaped and laid out differently.
For example, the shroud may have just two notches or, pos-
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sibly, instead of these notches, may have a plurality of pins
formed on the metallic jacket and that allows the shroud to be
attached to the drive means.

Further, the shroud with sections of distinct shape can be
manufactured without over-moulding a second material, even
though that is more complicated.

The thickness and shape of the jacket may also differ from
those described above, as long as the shroud is sufficiently
rigid to withstand the casting method.

Numerous modifications and variations of the present
invention are possible. It is, therefore, to be understood that
within the scope of the following claims, the invention may be
practiced otherwise than as specifically described.

The invention claimed is:

1. Ladle shroud for casting liquid metal, comprising a canal
along which the metal can pass, extending essentially along
an axis of the canal, and a metallic jacket positioned at an end
portion of the shroud that corresponds to an end of the canal,
wherein that the jacket comprises at least a belt of a thickness,
perpendicular to the axis, of at least 10 mm, and wherein the
shroud comprises means of attachment to tube drive means,
the attachment means being formed on the belt of the jacket,
and wherein the belt is an annular portion of the jacket.

2. Shroud according to claim 1, comprising, in the end
portion, at least a cross section normal to the axis of the canal
which differs, in a property selected from the group consist-
ing of size and shape, from a property of a cross section of
another portion of the shroud.

3. Shroud according to claim 1, wherein the metallic jacket
is produced as a single piece.

4. Shroud according to claim 1, comprising a tube body
made of a first material, and a second material overmoulded
onto the body in the end portion of the shroud.

5. Shroud according to claim 1, wherein the belt of the
jacket extends over at least one circumference of the shroud.

6. Shroud according to claim 1, ending in its end portion in
a planar surface.

7. The ladle shroud of claim 1, wherein the belt has a
thickness of at least 14 mm.

8. The ladle shroud of claim 2, wherein the cross section in
the end portion of the shroud is square.

9. The ladle shroud of claim 4, wherein the second material
is overmoulded onto the body between the body and the
jacket.



